The study investigated the impact of relationship status on participants' knowledge of testicular cancer and their current and planned testicular self-examination (TSE) behavior. Adult male civil servants (N = 188) were recruited in the northwest of the United Kingdom (mean age = 33.37 years, SD = 10.77). The survey instrument asked about current and intended TSE practice, knowledge of testicular cancer, as well as attitudes and beliefs toward testicular cancer and self-examination. Factor analysis identified five factors equating to the benefits of TSE, fear, perceived risk, knowledge, and fatality. In logistic regression models, the benefits of TSE, fear, and knowledge significantly predict current TSE behaviors, whereas the benefits of TSE and perceived risk predicted future TSE intentions. Models predicting TSE practice differed according to relationship status. The findings suggest that strategies designed to promote TSE should be sensitive to individual differences in the influences on a person's motivation to engage in TSE.
Introduction
Incidence rates of testicular cancer have shown a progressive increase over recent years (Huyghe, Matsuda, & Thonneau, 2003) . If detected, diagnosed, and treated at an early stage, however, mortality rates can be very low (Albers et al., 2005) . The majority of patients present with a testicular mass (Johnson, 1976; Thornhill, Fennelly, Walsh, & Fitzpatrick, 1987) , suggesting that selfexamination could aid early detection. The promotion of testicular self-examination (TSE) remains controversial however (Cronholm, Mao, Nguyen, & Paris, 2009) , and a number of organizations recommend against routine selfexamination. For example, the U.S. Preventive Services Task Force (USPSTF) suggests that TSE is an ineffective practice and concludes that "the harms of screening exceed any potential benefits" (USPSTF, 2004) . In contrast, recommendations that medical practitioners encourage and promote self-examination also exist (Bank, 2007; Hawkins & Miskowski, 1996; Iammarino & Scardino, 1991) . Patient-oriented organizations, in particular, often advocate monthly self-examination (e.g., Cancer Research UK, n.d.; National Health Service, n.d.) .
Although TSE is relatively easily taught and practice does not substantially disrupt daily routines (Stanford, 1987) , previous research indicates that most men do not regularly self-examine (Lechner, Oenema, & de Nooijer, 2002) . For example, in the European Health and Behavior Survey (21 countries), the overall proportion of men having ever conducted TSE was only 13.6% (Steptoe & Wardle, 1996) . In an English sample, Wardle et al. (1994) found that only 10.3% of men had ever performed TSE, with less than 4% self-examining 10 or more times per year.
A lack of understanding alone does not appear to explain the low rate of self-examination. Moore and Topping (1999) found an awareness of testicular cancer in 90% of participants, but only 23% of the sample regularly performed TSE. In addition, Ward, VanderWeg, Read, Sell, and Beech (2005) found that 73% of adolescents were aware of testicular cancer but only 10.3% regularly practiced TSE. Therefore, increasing awareness is not sufficient to increase TSE, and it is important to try to understand the factors that translate awareness into practice.
Further highlighting the importance of early detection, many men delay professional consultation, and there is an average gap of 14 weeks between initial symptom awareness and seeking clinical consultation (Jones & Appleyard, 1989) . Although this delay may reflect a lack of awareness or denial, it may also reflect men's engagement with other medical services (Airey et al., 1999; Bosl et al., 1981; Furnham & Kirkcaldy, 1997 ) and infrequent contact with health professionals Wardle, Waller, Brunswick, & Jarvis, 2001) . These behaviors further emphasize the importance of examination procedures that do not rely on professional consultation and the factors that may increase engagement with self-examination.
Previous studies have frequently recruited from undergraduate student and school-aged populations (e.g., Cummings, Lampone, Mettlin, & Pontes, 1983; Nasrallah, Nair, Congeni, Bennett, & McMahon, 2000) . Although informative, the factors influencing health behavior during adolescence may differ substantially from the factors influencing the behavior of older men. For example, older men are more likely to be married or in a serious long-term relationship, a factor related to a variety of health behaviors. For example, married people are more likely to have a primary care physician (Sox, Schwartz, Burstin, & Brennan, 1998) , adhere to treatment (DiMatteo, 2004) , adopt positive behaviors such as vaccination (Mark & Paramore, 1996) or screening (Avci, 2008) , and avoid risky behaviors such as smoking (Cho, Khang, Jun, & Kawachi, 2008) .
In addition, marital status has been related to health status. For example, married men and women are less likely to use health services than their nonmarried counterparts (Morgan, 1980; Prior & Hayes, 2001) . Studies highlighting the relationship between marital status and mortality are also prominent (e.g., Kalediene, Petrauskiene, & Starkuviene, 2007; Shkolnikov et al., 2007) . This relationship appears robust to a number of statistical approaches and sensitivity analyses (Manzoli, Villari, Pirone, & Boccia, 2007) , and effects do not vary according to study quality or location. Of particular relevance for the current study, research shows that never being married predicts lower levels of breast self-examination (Siahpush & Singh, 2002) and that partner involvement increases the effectiveness of self-examination for skin cancer (Robinson, Turrisi, & Stapleton, 2007) . Therefore, for older men, relationship status may have an important impact on the practice of self-examination.
The current study aimed to identify significant predictors of self-examination in an adult population, distinguishing between predictors of current behavior and the intention to self-examine in the future. The use of an older nonstudent sample represents a substantial contribution to our understanding of self-examination within the wider community. The study also aimed to determine the importance of relationship status, a factor that has predicted previous health behavior but to the authors knowledge has not yet been considered in relation to TSE.
Method

Pilot Study
Thirty-one male participants (aged 18-60 years) were recruited from the University of Central Lancashire. Participants received an introductory letter explaining the nature of the survey, a consent form, and the Testicular Self-Examination Questionnaire (TSEQ). All participants provided informed consent, and ethical approval was obtained from the University of Central Lancashire Ethics Committee prior to recruitment.
The questionnaire contained 63 items, including 13 items assessing current self-examination behavior (yes/no response format). For example, "I have never performed testicular self-examination" and "I perform testicular self-examination at least once a month." The questionnaire also contained 50 items investigating attitudes and beliefs toward testicular cancer and selfexamination (7-point Likert-type scale response format, 1 = strongly agree to 7 = strongly disagree). Items addressed issues focused on perceived susceptibility to testicular cancer, benefits of self-examination, fear, and apathy. The pilot study indicated no difficulties with the questionnaire items employed.
Testicular Self-Examination Questionnaire Survey Procedure
The survey was then sent to 506 civil servants in Lancashire, UK who had been invited to participate. A total of 188 male civil servants responded, providing a response rate of 37%. Sixty participants did not indicate their age on the survey instrument, but the age range of those who did was 18 to 64 years (mean = 33.4, SD = 10.8). When asked about marital status, 51.1% reported being single, 39.9% married, and the remainder indicated being divorced, widowed, or did not report marital status. Additional demographic data were not collected.
Participants received an introductory letter explaining the nature of the survey and a consent form, along with the TSEQ. The questionnaire contained the same 63 items employed in the pilot study. On completion, the surveys were returned using self-addressed envelopes. No information was obtained from nonrespondents.
Results
Factor Analysis of the Testicular Self-Examination Questionnaire
A factor analysis of the original 50 items was conducted to identify appropriate subscales, having assessed the suitability of the sample for factor analysis, with a significant Bartlett's test of sphericity (p < .001) and Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy (.8) supporting the factorability of the matrix. All statistical analyses were conducted using the Statistical Package for the Social Sciences (Version 17). Where appropriate, scores were reversed prior to the factor analysis. Principal components analysis, followed by oblique rotation of factors using Oblim rotation (delta = 0) was used to extract the factors. Fourteen factors with eigenvalues above 1 were produced, together accounting for 64.51% of the variation. Retention of factors was determined according to three criteria: Kaiser's (1958) criterion (eigenvalues >1), inspection of the scree plot, and Horn's parallel analysis (1965) , using the software developed by Watkins (2000) . Hubbard and Allen (1987) suggest that parallel analysis is one of the most accurate methods, comparing the size of eigenvalues from principal components analysis to ones randomly generated from a data set of the same size, and retaining factors with eigenvalues exceeding those from the random data set.
Five factors exceeded the parallel analysis eigenvalue criterion and accounted for 41.17% of the variance. After removal of items substantially loading on more than one factor, subscale items were summed and Cronbach's alphas calculated to examine reliability. The low values (<.7; DeVellis, 2003) for Subscales 4 and 5 reflect the low number of items making up the subscales, and this should be kept in mind when interpreting the results. The five scales produced by the factor analysis were the following: Table 1 ).
Prediction of Testicular Self-Examination Behavior
When asked about the past only 53.7% indicated that they had performed TSE previously, whereas only 11.3% reported performing TSE frequently (i.e., at least once per month). However, in terms of future intent to perform TSE, 66.7% said they would occasionally perform TSE, but only 47.8% indicated that they would do so once per month. Binary logistic regression was used to explore the extent to which the factors predicted TSE behavior.
Having previously performed TSE. A total of 53.7% of the participants reported that they had previously performed TSE on at least one occasion. A model testing whether subscales distinguished between those who had and had not was significant and explained between 7.0% (Cox and Snell R 2 ) and 10.2% (Nagelkerke R 2 ) of the variance only.
Currently performing TSE at least once a month. A total of 11.3% of the participants reported that they regularly performed TSE. A model testing whether subscales distinguished between those who performed TSE regularly and those who did not was significant and explained between 19.5% (Cox and Snell R 2 ) and 38.3% (Nagelkerke R 2 ) of the variance. Subscale 1 (benefits of self-examination), Subscale 2 (fear), and Subscale 4 (knowledge) were the only significant independent predictors in the model. The results suggest that men recognizing the benefits of TSE, reporting a higher fear of testicular cancer, and with greater knowledge are more likely to practice TSE at least once per month.
Future intention to perform TSE at least once a month. A total of 47.8% of the participants reported that their intention was to regularly perform TSE in the future (82.3% said they would at some time). A model testing whether subscales distinguished between those who indicated an intent to regularly perform TSE and those who did not was significant, and the model explained between 22.9% (Cox and Snell R 2 ) and 30.6% (Nagelkerke R 2 ) of the variance. Subscale 1 (benefits of self-examination) and Subscale 3 (risk of testicular cancer) were significant independent predictors in the model. The results suggest that men recognizing the benefits of TSE and perceiving higher levels of risk intend to perform TSE regularly in the future (see Table 2 ).
Relationship Status and Prediction of Testicular Self-Examination Behavior
To explore whether the relationship between subscales and likelihood of TSE was influenced by relationship status regression models for past, current, and future, TSE behavior were run separately for married (N = 75) and single (N = 96) participants. Divorced (9), widowed (1), or men who did not specify their relationship status (7) were excluded due to the low numbers in each category.
The model did not significantly predict having previously performed TSE on at least one occasion, for either single or married men. The model explained between just 8.5% (Cox and Snell R 2 ) and 12.9% (Nagelkerke R 2 ) of the variance in self-examination performance for single men and between just 10.8% (Cox and Snell R 2 ) and 15.8% (Nagelkerke R 2 ) of the variance in self-examination performance in married men. Subscale 2 (fear) emerged as the only significant predictor of previous TSE in single men. Men reporting a greater fear of testicular cancer were more likely to have practiced TSE. No significant predictors emerged for married men.
For single men, the model significantly predicted performing TSE once per month, c 2 . The model explained between 23.3% (Cox and Snell R 2 ) and 45.4% (Nagelkerke R 2 ) of the variance in self-examination performance. Subscale 1 (benefits of self-examination) and Subscale 4 (knowledge) were significant independent predictors in the model. Recognizing the benefits of TSE and greater knowledge of testicular cancer/TSE was associated with regular TSE. For married men, the model significantly predicted performing TSE once per month. The model explained between 27.9% (Cox and Snell R 2 ) and 53.1% (Nagelkerke R 2 ) of the variance in self-examination performance. Subscale 2 (fear of testicular cancer) was the only significant independent predictor in the model. A low fear of testicular cancer was associated with regular TSE in this sample.
For single men, the model significantly predicted intention to performing TSE once per month. The model explained between 15.7% (Cox and Snell R 2 ) and 21.0% (Nagelkerke R 2 ) of the variance in self-examination performance. Subscale 1 (benefits of self-examination) was the only significant independent predictor in the model. The results suggest that men recognizing the benefits of TSE intend to perform TSE regularly in the future. For married men, the model significantly predicted intention to perform TSE once per month. The model explained between 29.5% (Cox and Snell R 2 ) and 39.3% (Nagelkerke R 2 ) of the variance in self-examination performance. Subscale 1 (benefits of self-examination) and Subscale 3 (risk) were the only significant independent predictors in the model. The results suggest that men recognizing the benefits of TSE and perceiving higher levels of testicular cancer-oriented risk intend to perform TSE regularly in the future (see Table 3 ). Closer inspection of the data revealed an important age difference between married and single men. The mean age of single men was 28.57 years (SD = 7.11, range = 18-53) compared with 40.44 years (SD = 11.94, range = 23-64) for married men. Therefore, the extent to which differences between these groups can be attributed to age or relationship status remains unclear. We tentatively suggest that a number of differences characterize the sample such as the extent to which long-term health concerns are a priority. Further regression analysis exploring the relative importance of age was not possible due to the substantial number of participants (N = 60) that did not report their age; however, independent samples t tests revealed no differences between participants aged less than and more than 35 years on previous, t(74.77) = -.1.45, p > .05, current, t(67.02) = -.95, p > .05, or intended, t(122) = -.88, p > .05, TSE behavior. Although socioeconomic status was not recorded, when classified by occupational status, participants did not differ for previous, F(2, 152) = 1.88, p > .05, current, F(2, 151) = .48, p > .05, or intended, F(2, 147) = .43, p > .05, TSE behavior.
Discussion
The present study revealed that men acknowledging the benefits of TSE, having a greater fear of testicular cancer, and greater relevant knowledge are more likely to perform TSE once per month (the frequency recommended by a number of organizations; e.g., Cancer Research UK, n.d.) . Surprisingly, fear and knowledge of testicular cancer did not predict the intention to perform TSE at least once per month in the future. However, the men recognizing the benefits of self-examination and perceiving a higher personal risk of testicular cancer reported the greatest intention to perform TSE regularly.
For single men, acknowledging the benefits of selfexamination and knowledge of testicular cancer increased the likelihood of currently performing TSE at least once per month. However, only the benefits of self-examination predicted the intention to perform TSE at this frequency. For married men, fear of developing testicular cancer predicted currently performing TSE once per month. Both recognizing the benefits of self-examination and higher perceived risks were associated with the intention to perform TSE at least once per month in the future. Thus, the same factors did not influence single and married men's behavior. Therefore, whereas the benefits of TSE predicted intended behavior for both married and single men, different predictors of current behaviors emerged. Surprisingly, for married men the association between fear of testicular cancer and TSE translated into low levels of fear predicting greater self-examination practice. Therefore, practitioners, particularly those concerned with the promotion of TSE or increasing knowledge of testicular cancer, should be aware that although increased perception of risk may encourage TSE, if this perception progresses to a fear of testicular cancer, avoidance behaviors and a reluctance to engage in self-examination may develop.
Although previous research has investigated knowledge of testicular and the practice of TSE, this has primarily involved adolescent or young adult populations (e.g., Lechner et al., 2002 , Nasrallah et al., 2000 . Thus, the involvement of an older sample, in which factors such as relationship status can be explored, represents a substantial contribution to the field.
Limitations and Future Research
There are a number of limitations associated with research of this type. The cross-sectional research design prevents establishment of causal relationships. In addition, the relatively low response rate (although typical of questionnaire-based research) restricts generalization of the research findings. In particular, the substantial number of men who did not report their age is problematic. Future research exploring men's self-examination beliefs and behavior should consider potential differences between participants and nonrespondents.
Prompting men with questions about preventative behavior may encourage them to recognize the importance of self-examination (as may also occur with other health behaviors such as diet and exercise). However, these intentions may not be sustained, or only one predictor of self-examination may result in long-term TSE. In addition, the social desirability of health-oriented beliefs or behavior may influence participant responses. Therefore, longitudinal research is required to determine whether these intentions equate to actual self-examination behavior and to establish causal relationships.
Differences between single and married men may reflect a number of issues. For example, married men may benefit from the encouragement to perform selfexamination or being reminded of the importance of self-examination. Alternatively, married men may focus to a greater extent on long-term health issues, feeling that they have a responsibility to their dependents. Further research exploring the role of partners and other dependents would be beneficial, for example, whether there is a relationship between the self-examination behaviors of husbands and the self-examination behavior of wives.
Despite the lack of information, with respect to how these differences occur and the role of other mediating variables, the current findings suggest that single and married men's current self-examination behavior is prompted by different beliefs. Thus, those wishing to increase rates of TSE may benefit from a greater understanding of their target population. Adopting a number of campaigns that are tailored to particular subgroups may improve receptivity to the information and effectiveness of the campaign. Additional research exploring the manner in which the health beliefs and behavior of younger men (i.e., those at increased risk of testicular cancer) are influenced by relationship status is recommended. Differences between single and married men at this life stage may have the greatest clinical relevance with regard to the early detection of testicular cancer.
Conclusion
To conclude, the current study investigated self-examination behaviors, differing from the majority of previous research by recruiting an older nonstudent sample. Although recognizing the benefits of TSE predicted both current behavior and intended practice, the importance of other factors differed across these two situations. The models predicting TSE behaviors differed according to relationship status. The authors recommend a closer investigation of the individual factors that may predict men's self-examination practice and longitudinal research to assess the extent to which intention translates into modified behavior.
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